The evolution and development of mammalian flight.
Mammals have evolved a stunning diversity of limb morphologies (e.g., wings, flippers, hands, and paws) that allowed access to a wide range of habitats. Over 50 million years ago, bats (Order Chiroptera) evolved a wing (composed of a thin membrane encasing long digits) and thereby achieved powered flight. Unfortunately, the fossil record currently lacks any transitional fossils between a rodent-like ancestor and a winged bat. To reconstruct how this important evolutionary transition occurred, researchers have begun to employ an evolutionary developmental approach. This approach has revealed some of the embryological and molecular changes that have contributed to the evolution of the bat wing. For example, bat and mouse forelimb morphologies are similar during earliest limb development. Despite this, some key signaling centers for limb development are already divergent in bat and mouse at these early stages. Bat and mouse limb development continues to diverge, such that at later stages many differences are apparent. For example, at these later stages bats redeploy expression of toolkit genes (i.e., Fgf, Shh, Bmp, Grem) in a novel expression domain to inhibit apoptosis of the interdigital tissues. When results are taken together, a broad picture of the developmental changes that drove the transition from a hand to a wing over 50 million years ago is beginning to take shape. Moreover, studies seem to suggest that small changes in gene regulation during organogenesis can generate large evolutionary changes in phenotype.